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Linear stability of the free-boundary LHD equilibria 
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against the global modes was studied theoreticallyl). (b) 
Vie focused on the inward-shifted configurations with 
~v = -30cm, where ~v denotes the vacuum magnetic 
axis position measured from the center of the helical 
coils. Free-boundary equilibria were calculated with the 
VMEC code under the current less condition. In the 
determination of the outermost surface, the assumption 
that the stochastic region around the separatrix would 
playa role of a virtual limiter is employed2 ). 
Figure 1 shows the profiles of the normalized pres-
sure and the rotational transform for the cases of (a) 
P = Po(1 - s) (parabolic) and (b) P = Po(1 - 5 2 )2 
(broad), where 5 denotes the normalized toroidal flux. 
Significant Shafranov shifts and the change in the rota-
tional transform are seen at < (3 > = 2% in both cases. 
These properties affect the stability substantially. 
The linear stability of these equilibria was examined 
with the RESOR11 code3). In the case of the parabolic 
pressure profile, as shown in Fig.2(a), the unstable ideal 
interchange modes which are resonant near the mag-
netic axis (m=8/n=3 and m=5/n=2 modes) are fowld 
even for (30 < 0.5%. ((30 is the beta value at the axis 
and (30 rv 2 < (3 >.) This is because the region around 
the magnetic axis has weak magnetic shear and is in the 
magnetic hill. As the beta value increases, the growth 
rates are reduced because of the generation of the mag-
netic well due to the Shafranov shift. Non-resonant 
pressure driven mode localized near the axis is also ob-
tained (double mark in Fig.2). 
In the case of the broad pressure profile, as shown in 
Fig.2(b), the mode near the magnetic axis are stabilized 
for (30 < 1 %. This result suggests that the reduction 
of the pressure gradient. near the magnetic axis is ef-
fective in the stabilization of the pressure driven mode 
in this configuration. Instead, the modes resonant at 
more outer region (m=5/n=3, m=3/n=2 modes) be-
come dominant instabilities at (30 rv 4% for the broad 
pressure profile. Unstable resistive modes are also ob-
tained below the ideal beta limit. 
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Fig.1 Profiles of pressure and rotational transform. 
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Fig.2 Growth rates of ideal instabilities. 
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